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syt{rxynqby²

Â UT¤BT Ç U W 
Â U Â " Ç / Â   [.
P
^M987F"8" 
  "..
C ⊆ R⊥⊥(P )
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R(P )
 E
R(P ) = {[
∨
r∈K r] | K ⊆ C∧ ./ K}
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∀r1, r2 ∈ C :
r1 ./ r2
r1 6= r2
}
⇒ supp([r1]) ∩ supp([r2]) = ∅ (NI)
syu"·¸v©u[ob{q£¤b{burb^v¦a¢`«©v¦b@nOxnpoq{syu`g£¤s[{qa s£Ba¢v¦u`v©ax«©v»o}lE£¤sy{x#ybub{xoqs[{¶npbo:¬mx«wnpsg£ xyrv¦«©v¦oxov¦uoq]`b
axyu`v¦t`«©xoqv©syu
s£oq]`b#[bu`b:{xoqsy{n:²
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\^]`vwn¢{b:nqt`«»onq]x«©«.?b
{qs[b:Vv©u"troqv©yb:«¦l[¬ml,rsyunpoq{tr1ov¦s[u,sy£oq]b
tu`v©´Ht`b³u`s[u"·¸v¦uHoqb:{p£¤b:{qb:uHo
[bu`b:{xoqs[{npbo:²  b³np]x«©«"b:u`sobo]`b/u`s[u"·¸v¦uHoqb:{p£¤b:{qb:uHoyb:u`b{xosy{nqboxynnps"rv©xoqb:R¾.v¦oq] x§nqboEsy£
b@´Htxov¦s[un
p
sy£gxRnpv©yuxy«{qs"rb@nqn
P
¾.v¦oq]
G(P, p)
² ;Éu,o]`b³u`soxov¦s[u¿¬L`{s"rb:nn
P
vwnEubb:`b:,oqs
nq?b:rv¦£¤lo]`bnqv¦[ux«nqbosyb:{^¾.]`v©r]
p
np?b:rv» b:nrsyunpoq{xv©uHon:²
\^]`b#£¤s[«¦«©s¾.v©u`cxy{qb#u`s[u"·¸v¦uHoqb:{p£¤b:{qb:uHo[bu`b:{xoqsy{.nqbon£¤sy{^oq]b`{qv©a¢v»ov¦[b:n:²
G(P, X := Y default Z) =
= {(Xv, Y v, Zw) | v ∈ DX , w ∈ DX ∪ {⊥⊥}} ∪
{(Xv, Y ⊥⊥, Zv) | v ∈ DX} ∪
{(W v) | v ∈ DX , W ∈ V(P ) \ {X, Y, Z}}
G(P, X := Y when Z) =
= {(Xv, Y v, Z1) | v ∈ DX} ∪
{(X⊥⊥, Y v, Zw) | v ∈ DX ∪ {⊥⊥}, w ∈ {⊥⊥, 0}} ∪
{(W v) | v ∈ DX , W ∈ V(P ) \ {X, Y, Z}}
G(P, X := f(Y1, . . . , Yn)) =
= {(Xf(v1,...,vn), Y1
v1 , . . . , Yn
vn) | ∀i : vi ∈ DYi} ∪
= {(X⊥⊥, Y1
⊥⊥, . . . , Yn
⊥⊥)} ∪
{(W v) | v ∈ DX , W ∈ V(P ) \ {X, Yi | 1 ≤ i ≤ n}}
`babc`ed
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 bx«wnps¢[v¦[b>]`b:{qb#[bu`b:{xoqsy{nnpbon.sy£so]`b{@¬"u`s[u"·T{qv©a¢v»ov¦[bgb@´Htxov¦s[un.W
G(P, X := Y) = {(Xv, Y v) | v ∈ DX ∪ {⊥⊥}} ∪
{(W v) | v ∈ DX , W 6∈ {X, Y }}
G(P, X∧=Y) = {(Xv, Y w) | v, w ∈ DX} ∪ {(X
⊥⊥, Y ⊥⊥)} ∪
{(W v) | v ∈ DX , W 6∈ {X, Y }}
G(P, X∧#Y) = {(Xv, Y ⊥⊥), (X⊥⊥, Y v) | v ∈ DX} ∪
{(W v) | v ∈ DX , W 6∈ {X, Y }}
G(P, X∧<Y) = {(Xv, Y w) | v ∈ DX ∪ {⊥⊥}, w ∈ DY } ∪
{(W v) | v ∈ DX , W 6∈ {X, Y }}
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G(P, p)
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G(P, p | q)
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p | q
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1
P


zL{s"rb@"t`{b/³® fÃb:{q[b@¯gbub{xoqs[{j"bon±.rsya¢`t"ob:n>v¦u
G(P, p | q)
x«©«oq]`b¢a¢v¦uv¦ax«{b:x[r1oqv©syuns£
p | q
² ;¸o>b¨m«¦s[{qb@n.b[b{l/a¢v¦uv¦ax«rs[a`v©uxov¦s[uÃs£Lrs[a¢xov¦`«©bExoqs[a¢nv¦u
p
xu
q
t`uHoqv©«bv¦oq]`b:{>x
rsya¢a¢syu¢{b:xyroqv©syucv©n¶£¤syt`u¿¬[s[{Lu`srs[uHoqv©uHtxoqv©syucvwnL?s[nnpv©`«©by²\^]`bnpb@x{r]E{qs"rb:b:`nLHlcrs[un}o{qtr1op·
v©u`co}¾scrsya¢xov¦«¦b#xy{pov©xy«{qb@xyr1ov¦s[un:¬Hs[u`bgs£
p
¬`xusoq]b{^s£
q
²L\^]b#nqt``?sy{qos£oq]`bgo}¾s¢x{qoqvwx«
{b:x[r1ov¦s[unv©n^b:u`«©xy{q[b:¬"v©uÃx«¦oqb:{quxoqbg{qb@xyroqv©syun:¬msyu`«©l/v¦£v¦ovwn^u`b:rb:nnqxy{ql[²
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x¹nqv¦u`[«¦bRn}oxoba¢buHo
p
¬
G(P, p)
vwnªr«¦b@x{«¦l oq]`b­u`syu`·Tv©uHoqb{q£¤b{buHo
[bu`b:{xoqs[{nqbo@²  bu`b:b:ªoqs¢`{syb>oq]bv¦u`tr1ov¦s[u³npoqb:¿²
¼v©{npo:¬¾b
`{sybo]xo
G(P, p | q)
nxov©np b@no]`b³u`syu"·¸v©u[ob{q£¤b{burb/`{sy?b{qo}l ®
NI
±1² ~>nqnqt`a¢b
g1, g2 ∈ G(P, p | q)
nqtr]ªoq]xo
g1 ./ g2
²L\^]`b:u W
g1, g2 ∈ {
∨
r∈K
r | K ⊆ G(P, p)∧ ./ K}
°Sbo
g′1 ∈ G(P, p)
x{qosy£¿oq]bg"b@rs[ac?s[nqv¦oqv©syusy£
g1
¬"xynnqv¦[u`v¦uxnqv¦[ux«
v ∈ supp(g1)∩ supp(g2)
²
\^]bu¿¬mo]`b{b>b¨"v©npon
g′2 ∈ G(P, p)
¬`xy{po^s£oq]`b"b@rs[ac?s[nqv¦oqv©syu/sy£
g2
¬`xynnpv©yu`v©u`
v
²Ojmv©urb
g1 ./ g2
¬
¾b¢]x9yb
g′1 ./ g
′
2
²¼`{sya(o]`brs[un}o{qtr1oqv©syuS¬¾b¢]x9[b
v ∈ supp([g′1]) ∩ supp([g
′
2]) 6= ∅
²\^]`b:u¿¬
ml
x``«©lmv¦u¢oq]`bv©u"tr1oqv©syuÃ]mlm?soq]b:nqv©n®
NI
syu
G(P, p)
±¬
g′1 = g
′
2
²  bErxursyur«¦t"b#oq]xo>xuml
[bu`b:{xoqs[{gsy£
g1
sy{
g2
osytr]`v©u`³o]`bv©u[ob{npb@r1ov¦s[u­sy£
g1
xyu
g2
vwnrs[a¢`«¦boqb:«¦l­v¦ur«¦t"b:¡v©u¡oq]`b
v©uHoqb:{nqb:roqv©syu¿²\^]`b{b£¤s[{qb[¬
g1 ∧ g2
¬
g1 \ g2
¬mxyu
g2 \ g1
x{bx{qoqvwx«{qb@xyroqv©syun¶v©u
p
²Ljmv¦a¢v©«©xy{q«©ly¬[oq]bl
xy{qbgxy{pov©xy«?{b:x[r1ov¦s[unOv©u
q
¬"acb@xu`v©u`coq]xo^oq]`b:l/x{bgx{qoqvwx«B{b:xyroqv©syunv©u
p | q
² ;¸£acs[{qb>oq]xu
syu`b
sy£o]`ba v©nu`syu"·¸ba¢"o}l[¬"¾b]x9yb#xrsyuHo{x["v©roqv©syuª¾.v»o]³oq]`brsyunpoq{tr1ov¦s[uª{qs"rb@nqn:¬"¾.]`vwr]³{qb@npt`«¦on
v©u acv©u`v©ax«{b:x[r1oqv©syun²  ]`bu syu`«©l¹s[u`bÃnpbo¢vwn¢u`s[u"·Tb:a¢"o}ly¬¾b³{boq{v©bybªoq]b
usyu"·¸v¦uHob{q£¤b{burb
{qs[b:{po}l[²
;¸o{baxv©un>oqs
`{sybo]xo
G(P, p | q)
v©nxªyb:u`b{xosy{>nqbo@²E~uHlÃ{b:x[r1ov¦s[u§s£
p | q
v©nrsyb:{qb@
® mloq]`bax¨mv©ax«¿rsya¢a¢syu
{qb@xyr1ov¦s[unv¦ur«©t"b:
v©u
oq]`b{b:x[r1oqv©syu
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G(P, p)
¬
G(P, q)
WL{b:xyroqv©syu³npbo
SSy
G(P, p | q)
W¶{b:xyroqv©syu³npbo
Gp ← ∅
 
G′p ← ∅
 
 Ç ª, ,
g ∈ G(P, p)
È Ç
T 
[g] = ⊥
 [ Â U
G′p ← G
′
p ∪ {g}Â ,7 Â
Gp ← Gp ∪ {g}
Gq ← ∅
 
G′q ← ∅
 
 Ç ª, ,
g ∈ G(P, q)
È Ç
T 
[g] = ⊥
 [ Â U
G′q ← G
′
q ∪ {g}Â ,7 Â
Gq ← Gq ∪ {g} Ç ª, ,
g ∈ Gp
È Ç
Æ [T , Â
∃g′ ∈ G′q
¾.v¦oq]
g ./ g′
¬
g′ 6≤ g
¬xu
supp(g) ∩ supp(g′) 6= ⊥
È Ç
g ← g ∨ g′
 Ç ª, ,
g ∈ Gq
È Ç
Æ [T , Â
∃g′ ∈ G′p
¾.v»o]
g ./ g′
¬
g′ 6≤ g
¬`xu
supp(g) ∩ supp(g′) 6= ⊥
È Ç
g ← g ∨ g′
G(P, p | q)← G′q ∪ G
′
p Ç ª, ,
g ∈ Gp
È Ç
fÃb{yb9¯gbu`b:{xoqsy{n@®
g
¬
⊥
¬
Gp
¬
Gq
¬
G(P, p | q)
±
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r1
¬
r2
x{qoqvwx«{b:xyroqv©syun:¬
G1
¬
G2
xy{pov©xy«{qb@xyr1ov¦s[uªnqbon
ªÂ  Â  Â U Â[Å `: Â ÈO
G
W¶x{qoqvwx«{b:x[r1ov¦s[uªnqbo
T 
[r2] \ [r1] 6= ⊥
.[ Â U
 Ç /,*,
g ∈ G1
È Ç
T 
g ./ r1
xu
g ./ r2
xu
[g] ∧ ([r2] \ [r1]) 6= ⊥
.[ Â U
T 
[r1 ∨ g] = [r2]
 [ Â U
G← G ∪ {r1 ∨ r2 ∨ g}Â ,  ÂfÃb{yb9¯gbu`b:{xoqsy{n@®
r2
¬
r1 ∨ g
¬
G2
¬
G1
¬
G
±
Â ,  ÂfÃb{yb9¯gbu`b:{xoqs[{n@®
r1
¬
r2
¬
G1
¬
G2
¬
G
±
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os"v©npoqv©u`[t`v©nq]³bo}¾b:bu
b«©ba¢buHon.s£
G(P, p)
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P
3"  v 4E70!

p, q ∈ G(P, p)

p 6= q

supp(p) ∩ supp(q) 6= ∅
[p], [q] 6= ⊥
}
⇒ ∃S : DS 3 p(S) 6= q(S) ∈ DS (WE − atoms)
21]OG3"YH".  
GN07/ ".. 7E
P
3" 
Atoms(P ) = {[g] | g ∈ G(P, p), [g] 6= ⊥}
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P
v©n  ¬oq]`b:u v»o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G(P, p)
]xyng`{sy?b{qo}l
(WE − atoms)
¬oq]bu
R(P )
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{[g] | g ∈ G(P, p)}
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a, b ∈ G(P, p)
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a 6= b
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supp(a) ∩ supp(b) 6= ∅
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supp([a]) ∩ supp([b]) = ∅
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(I1>, O1>, I2>, O2>, C>, SY NC11, SY NC21)}
\^]bg{qs"rb@nqn^vwn^¾b:xµm«©lbu"s"r]`{qs[u`sytn²
bcbed!fNg#h#iBj
y   77 7!.c!1Z+ +E)9
/ 719
   -$./10$ $.ª$^#
e>urb#¾b"boqb:{qa¢v©u`b:ªoq]xoxc`{smrb:nnv©n^¾b:xyµH«©lb:u"s"r]`{syu`s[tn¾brxyuª[bu`b:{xoqb>£¤sy{.v¦o.oq]`bnq]`b:«¦«
® b¨"b:rt"oqv©yb9±^"b:nr{v©b@ªv©u§jmb@r1oqv©syu`²  bnp]x«©«`{qb@npb:uHo]`b{bxnpv©a¢`«©b#oqb:r]u`v©´Ht`b£¤sy{[bu`b:{xoqv©u`
o]`bnq]`b«©«¿"v©{qb@r1oq«©l£¤{sya oq]`bxoqsya npbo:²
\sc£¤t`{po]`b{>npv©a¢`«¦v¦£¤lªrs""b#ybub{xoqv©syuS¬H¾bx«wnpsx[nqnqt`a¢b#]`b{bgoq]xo.oq]`b#¾b:xµm«©lbu"s"r]`{qs[u`sytn
{qs"rb@nqn
P
"b@nqr{qv©`v©u`s[t`{nq]`b«©«Bv©n ;qº[e<`boqb:{qa¢v©u`vwn}ov©ry² Ã¼`s[{qaxy«¦«©ly¬H¾b#nq]x«©«?x[nqnqt`a¢bo]xo£¤sy{^xuml
o}¾s"v ?b:{qb:u[o
a, b ∈ Atoms(P )
¾b]x9[b-W
a 6./ b⇒ a/I(P ) 6./ b/I(P )
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xov¦s[unb:{p£¤s[{qa¢b:
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x{"¾xy{qb[¬`"vwnqxy`«¦boq]`bcr«©smr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².ba¢s[b¶oq]`b@npba¢b:nnqxyyb:n£¤{qs[a o]`b
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